The use of anaesthetic drugs in the treatment of oral aphthosis is one of the pharmaceutical possibilities that a doctor can use for the most painful forms. Normally, Lidocaine or Diclofenac is used to treat this disease, but they can be used for a very limited time and so they are of little practical use. In this study, the authors have used Ropivacaine whose pharmaceutical kinetics allows the analgesic effect to be active for 60 to 90 minutes. In our research, we compared 8 groups of patients who have been given 3 principal pharmaceutical products: one group was given an anaesthetic drug, one had a topical medication administered which is often used for the treatment of aphthous lesions, and the last group was given a multivitamin. These pharmaceutical products were used alone and in various possible combinations in the 8 groups. The results of this study are very interesting and show that in all the groups that used anaesthetics there was more satisfaction on the patients' part because their pain level became more manageable right after the first application of the drug and the patients could carry on with their normal lives.
Introduction
The aphtha is a lesion of the oral mucous tissue characterized by the presence of a very painful ulcer. It can be found alone or it can occur in groups in several different places in the oral cavity. At the beginning it gives the patient a feeling of itchiness or a burning sensation in the mouth where a lesion will appear in one or two days. The aphtous ulcer has an oval form and has a diameter from a minimum of 3 to 4 mms to a maximum of 10 to 15 mms. Its floor color is a white or yellow, and around it is an area which is extremely hyperemic due to the inflammation taking place which can cause submandibular lymph nodes swelling and pain. The pain can extend to the dental arch and is often confused with toothache. As days pass, a whitey-grey spot is formed which consists of fibrin deposits [1, 2] .
Aphthae affect from 5 to 25% of the population according to different studies and various methodologies. This disorder is more frequently found in women and in the higher social classes [3] [4] [5] . The region of the oral cavity that is most often affected is the mucosa of the lower lip, the tongue, the retromolar trigone on the buccal gums, the palate, the throat, and the larynx [1] [2] [3] [4] [5] .
The length of the illness varies from patient to patient. It can vary between 7 and 15 days when there are single aphthae, but the illness can go on for up to a month if there are multiple aphthae. In the most serious cases a scar can form where the lesion was, but this tends to disappear in time. The aphthae are not contagious, and a differential diagnosis has to be made considering simple herpes, other autoimmune diseases such as Vulgaris Pemphigus, viral diseases, candidiasis, ACLE (acute cutaneous lupus erythematosus), Allergic Contact Dermatitis, Cancers of the Oral Mucosa, Cicatricial Pemphigoid, Contact Stomatitis, Mucosae Aspects of Behcet's Disease, Oral Mucosae Manifestations of Gastrointestinal Disease, Oral Mucosae Manifestations of Hand-Foot-andMouth Disease, Oral Mucosae Manifestations of Hematologic Disease, Drug-Induced Bullous Disorders, DrugInduced Lupus Erythematosus, Drug-Induced Pemphigus, Erythema Multiforme, IgA Pemphigus, Irritant Contact Dermatitis, Langerhans Cell Histiocytosis, Lichen Planus, Linear IgA Dermatosis, Paraneoplastic Pemphigus, and Pediatric Syphilis [6, 7] . The aphthous lesions are not caused by a virus. The causes are not well known even though it seems likely that it is a disorder of the bacterial flora in the oral cavity associated with immunity problems. Among the factors that raise the risk of developing aphthae are contact of the mucosal membrane with dirty objects and domestic animals [1] . Aphthae can be caused by many situations among which are stress, poor oral hygiene, disorder of the bacterial flora in the intestine, immune deficiency, lack of iron and zinc, and lack of vitamins from the "B" group [1, 2, [8] [9] [10] .
Several studies have implicated vitamin deficiencies (B12, folic acid, B1, B2, and B6) in the pathogenesis of recurrent aphthous stomatitis [11] [12] [13] [14] [15] [16] [17] [18] . Although this topic is controversial due to lack of evidence, the role of vitamin deficiencies is recognized, especially vitamin B12, as a possible predisposing factor. In patients affected by vitamin deficiencies a specific replacement therapy may help to correct the deficiency and improve the patient's condition or induce remission [18] .
Some studies show that some people are more genetically prone to the aphthae because of certain antigens in the Major Histocompatibility [1, 2] . Many Chronic diseases are related to the appearance of aphthae: Ulcerative Colitis, Crohn's Disease, Bullous Pemphigoid, Leukoplakia, Behcet's Disease, Lichen Planus, Candida albicans, and Coeliac Disease. Some food intolerances can also be the cause of aphthae like, for example, the excessive consumption of chocolate and strawberries [1] .
For people who are prone to getting aphthae, there are many situations that can cause them. For example, accidental bites of the mucosal tissue, too hard brushing of the mucosal tissue, or little lesions provoked by food can cause this problem. Often the original lesion has an abundance of floral bacteria in it that causes the involvement of the lymph nodes, which is a sign that often accompanies aphthae in the mouth. Aphthous lesions are very painful and are often associated with a general sickly feeling, and in some cases fever accompanies this feeling. When there are multiple aphthae, it is often difficult to eat due to the impossibility of chewing food and the pain that comes from the scraping of the food against the lesion. When the aphthae are located near the soft palate or esophagus, it becomes difficult to swallow due to odynophagia. The lip or tongue aphthae make it difficult to talk, but this is not due to mechanical problems caused by the aphthae, but it is the fear and the pain that cause the patients to limit their speech. In order to reduce the pain from this disorder, we wanted to add an anaesthetic drug to the normal therapy for aphthous lesions in order to observe if the satisfaction of the patient improved and also to see if the length of the disease's appearance can be shortened.
Materials and Methods
To carry out this study we selected 80 patients (table of patients (available here)) referred to our attention for different reasons. The inclusion criteria were that the patients had at least 3 episodes of aphthae within the year, their age was over 18 years, and they were not affected by other diseases of the oral cavity and the gastrointestinal tract. The study lasted 12 months from the June 1, 2015, to June 1, 2016 . This research was conducted in private practice; thus it did not require approval by the local ethics committee. The investigators were trained about study-specific methods, and university researchers have made a contribution only to data entries and to evaluation of the clinical progress. All investigations reported have been carried out in accordance with the 1975 Helsinki Declaration, as revised in 2013 for ethical approval. All participants provided written informed consent after receiving explanations on study objectives and procedures. We asked the patients to begin the treatment with medicines we proposed at the first moment the aphthae symptoms appeared. The last day of treatment was when the patient felt no more need to follow the therapy. Four parameters were considered: (i) Pain was graded according to an analytical scale of 0 to 5 where 0 represents normality and 5 is the value given to the highest pain possible.
(ii) Difficulty in eating (intended as the difficulty in keeping food or liquids in the oral cavity as well as the difficulty in chewing) was graded according to an analytical scale where 0 represents normality and 5 represents the impossibility of eating.
(iii) Difficulty in swallowing (intended as normal swallowing up to impossibility to swallow at all) was graded according to an analytical scale where 0 represents normal swallowing and 5 represents the top level of swallowing difficulty.
(iv) Difficulty in producing sounds or speech again is represented in analytical scale with 0 representing the normal ability to produce sounds and 5 representing the impossibility to talk at all.
With each group we considered the number of relapses that each patient had, the type of aphthae on each patient (by the type of aphthae we mean whether they were single aphthae or multiple aphthae), and where these aphthae were found in the oral cavity. Groups were formed in a random way by extracting names from an urn.
We formed the following groups:
(i) Placebo group (P): this group was given vaseline oil.
(ii) Anaesthetic group (A): the active ingredient that we gave and that reacted on contact with the aphthae was This medicinal compound is an alcohol-free gel which was applied 2 to 3 times a day or more if needed after the meals during one week up to complete removal of the symptoms. (iv) Vitamin group (V): this group was given a pharmaceutical compound already in the market based on vitamin A, D, E, B1, B2, B6, B12, C, E, folic acid, pantothenic acid, biotin, niacin, calcium, magnesium, iron, copper, iodine, zinc, manganese, and molybdenum. The administration of these vitamins was the giving of 1 pill a day from the moment that the disease became evident taken up to 7 days after the end of the disease [10, 19, 20] . (v) Vitamin + local anaesthetic + pharmaceutical drugs (VAM): this group was given the three medications described in the other preceding groups in the same way as they were introduced to the other groups, except that they were given in a combined way. First the anaesthetic was given, then medicine was given, and, after the anaesthetic took effect, the vitamin pill was administered. (vi) Vitamin + pharmaceutical drugs (VM): this group was given the two medications described in the previous groups and they were given in the order already described: first the pharmaceutical medicine was given and later the vitamin. (vii) Anaesthetic + pharmaceutical drugs (AM): these medications were given in the same way as they were given in the other groups with the anaesthetic given first and then the other medicine given after the anaesthetic took effect. (viii) Anaesthetic vitamin group (AV): this group was given the two medications. As in the other groups, the anaesthetic was administered first, and then the vitamin pill was given after the anaesthetic took effect.
Statistical Analysis.
We conducted a logistic regression to determine the effect of the anaesthetic, vitamins, and medicines. We studied their effects on lesion duration, pain, eating difficulties, swallowing, and difficulties in speech ( Figures  1-5 ). In the logistic regression models data has been corrected for age, sex, and location of the aphthae (either single or multiple aphthae). For all the analyses only values ≤ 0.01 were considered statistically significant. The coefficients of each covariate are reported with the relative intervals of confidence at 95% (I.C. 95%). The analysis was conducted with SPSS software version 13.0 for windows.
Results
80 patients have been selected for this study: 36 females and 44 males between the ages of 19 and 65 with the mean age being 39,5 years. P Group. It was made up of 7 males and 3 females between the ages of 18 and 41 with the average age being 31,8 years. In this group we had 48 episodes of aphthae with an average of 4,8 episodes of aphthae per patient. In total we had 13 episodes of single aphthae and 35 episodes of multiple aphthae with an average of 1,3 for single aphthae and 3,5 for multiple aphthae episodes per patient. The length of these episodes was from 8 to 13 days with the average length being 10,2 days. The pain symptom varied between 2 to 5 days with the average being 3,5 days. The parameters for swallowing difficulties varied from 1 to 3 days with the average number of days being 2,2 days of swallowing difficulties. The parameter for speech difficulties varied from 1 to 5 days with the average being 2,5 days of difficulties in speaking.
A Group. It was composed of 6 males and 4 females between the ages of 23 and 63 years. The mean age was 47,2 years. In this group there was an average of 4,5 episodes per patient. In this group we had 20 single aphthae and 25 multiple aphthae with an average of 2 for single aphthae and 2,5 for M Group. It was made up of 7 males and 3 females aged between 23 and 63 years, withthe average age being 47,2 years. In this group we had a total of 50 aphthous episodes with the average of 5 episodes per patient. In total we had 22 episodes of single aphthae and 28 episodes of multiple aphthae with an average of 2,8 and 2,2 episodes, respectively, per patient. The average length of these episodes lasted from 5 to 10 days with the average duration being 7,2 days. The pain symptoms varied between 3 and 5 days with the average being 4 days of pain. The parameters of eating difficulties varied from 1 to 5 days with the average length of time being 2,9 days. The swallowing problems varied in length from 1 to 5 days with the average length of time of swallowing difficulties being 3,4 days. Speaking difficulties varied in length between 1 and 4 days with the average being 1,9 days. V Group. It was made up of 6 males and 4 females between the ages of 18 and 56 with the average age being 36,6 years. In this group we had a total of 47 episodes of aphthae, with the average number of episodes per patient being 4,7. Altogether we had 23 episodes of single aphthae and 24 episodes of multiple aphthae, and the average number of aphthous episodes per patient was 2,3 and 2,4 episodes, respectively, per patient. The average length of the illness was from 5 to 8 days, with the average length being 6 days. The pain symptom lasted between 3 to 5 days with the average length in time being 4,4 days of pain. The parameters evaluating the difficulty in eating varied between 2 to 5 days with the average number of days being 3,4 days per patient. The parameters revealing swallowing difficulty varied between 1 and 5 days with the average number of days being 2 days.
VAM Group. It was composed of 4 males and 6 females aged between 25 and 52 with average age being 36,9 years. In this group we had a total of 43 episodes of aphthae with the average of 4,3 episodes per patient. In total we had 25 episodes of single aphthae and 18 episodes of multiple aphthae with an average number of episodes being, respectively, 2,5 episodes for single aphthae and 1,8 for multiple aphthae per patient. The average length of these episodes per patient was, respectively, 5 and 8 days with an average of 6 days for each patient. The pain symptom varied between 1 and 3 days with an average of 2,2 days of pain. The parameter evaluating the length of time patients had eating difficulties varied between 1 and 3 days with the average being 1,7 days. The parameter measuring the length of time patients suffered difficulty in swallowing varied between 1 and 5 days with the average being 3,4 days per patient. Speaking difficulties varied between 1 and 3 days with the average number of days being 1,3.
VM Group. It was composed of 5 males and 5 females between the ages of 28 and 64 years, with the average age being 44,3 years. In this group we had a total of 44 episodes of aphthae with an average of 4,4 episodes per patient. In total we had 26 episodes of single aphthae and 18 episodes of multiple aphthae with an average of 2,6 for single aphthae and 1,8 for multiple aphthae. The average length of the episodes for the pain symptom varied between 5 and 8 days with the average being 6,6 days. The parameter measuring eating difficulties varied between 2 and 5 days with the average number of days being 3,7 days. Speaking difficulties varied between 1 and 5 days, with the average being 2,5 days in length.
AM Group. It was composed of 5 males and 5 females ranging in age between 19 and 61 with the average being 39,5 years. In this group we had a total of 44 episodes of aphthae with the average number of aphthae being 4,4. In total we had 1,6 episodes for single aphthae and 2,8 episodes for multiple aphthae. The average length of the pain symptom varied from 8 to 11 days with an average of 9,3 days of pain per patient. The parameter measuring difficulty in eating varied from 1 to 3 days with the average number of days being 1,8 days. Swallowing difficulties varied between 1 and 3 days too with the average length of time being 1,8 days as well. Speaking difficulties varied in length between 1 and 2 days with an average of 1,3 days per patient.
AV Group. It was made of 4 males and 6 females between the ages of 19 and 65 with an average of 39,4 years. In this group we had a total of 43 episodes of aphthae with the average number of episodes being 4,3 episodes per patient. In total we had 22 single aphthae and 21 multiple aphthae episodes with the average being, respectively, 2,2 and 2,1 episodes. The average length of these aphthae episodes varied between 6 and 9 days with an average of 7,2 days. Pain symptom from these aphthae lasted from 2 to 3 days with the average length of pain duration being 2,1 days. Eating difficulties varied from 1 to 2 days in duration with the average being 1,6 days. Swallowing problems lasted from 1 to 3 days with the average length of time being 1,7 days. Speaking difficulties varied in duration from 1 to 2 days with an average duration of 1,2 days.
Vitamins reduced the length of the appearance of the aphthae to 2,2 days on average (IC 95%; 2,5-2,0, ≤ 0.001) while the topical medicine reduced the length of the disease by 0,8 days (IC 95%: 1,1-5,6, < 0.001). The appearance of multiple aphthae took longer to be cured (+0,8 days, IC 95%: 0,6-1,1, < 0.001).
The use of anaesthetics proved to significantly lower the values of pain (−2,2 points, IC 95% 2,3-2,1, < 0,001, Table 2 ). The presence of multiple aphthae is significantly linked to greater pain (+0,4 points, IC 95%: 0,3-0,5, < 0,001).
The use of anaesthetics proved to be equally and significantly linked to lower values on the scale measuring eating difficulties (on average −1,7 points, IC 95%: 1,9-1,5, < 0,001); however, the appearance of multiple lesions is linked to higher values (on average +0,3 points, IC 95%: 0,1-0,5, = 0,003, Table 3 ). Table 4 shows the results of the multivariate analysis regarding the difficulty in swallowing. It shows that the use Table 5 ).
Discussion
In the treatment of aphthous lesions, anaesthetics such as Lidocaine and Diclofenac have been used for some time. However the length of time these anaesthetics bring relief is brief [21, 22] . Due to this defect we decided to test the use of Ropivacaine which is an anaesthetic drug used in aphthous lesions. Ropivacaine is an amide local anaesthetic that gives anaesthetic and analgesic relief over a long period. High dosages produce anaesthetic pain blockage which is used in surgery, while low dosages, through topical application, cause a sensitive blockage with a limited motor block; thus all the essential movements of the involved muscles are saved. The topical application acts mainly by inhibiting sodium influx through sodium-specific ion channels in the neuronal cell membrane.
Consequently it reversibly decreases the rate of depolarization and repolarization of excitable membranes blocking neuroimpulses on the area where it is applied [23] . The most noteworthy feature of Ropivacaine is its long-lasting effect. Its anaesthetic qualities go into effect immediately and it lasts from 60 to 90 minutes, which allows the patient to carry out normal daily function without problems. The effect of the anaesthetic on aphthous lesions is better than the effect that anaesthetic has on normal mucosa because the drug can easily reach the nerve endings of the area involved by the lesion where it goes into action.
The role of nutritional deficiency as a cause of recurrent aphthous stomatitis has been noticed because of the association of a subset of these patients with low serum levels of iron, folate, zinc, vitamins B1, B2, B6, B12, vitamin C, and calcium [24] . This is an indication that vitamin deficiencies related to nutritional causes or to malabsorption may be an etiological factor for recurrent aphthae. There are few available controlled studies analyzing hematological status of patients with recurrent aphthous stomatitis and the results reported are controversial [24] . Furthermore studies analyzing the effect of supplemental vitamin treatments are small in size, uncontrolled, not randomised, and unmasked [19, 25] . A study of Volkov et al. reported high effectiveness of vitamin B12 administration regardless of its initial levels in the serum. Despite these results, there was a lack of any consistent biological explanation for the benefits observed with the authors suggesting an unrecognized function of vitamin B12 [24, 25] .
In our study, we wanted to evaluate our patient satisfaction and the different length of the disease when combining various drugs normally used in the treatment of aphthous lesions. From what we could observe by the statistical analysis, taking vitamins together with the pharmaceutical medicine shortened the length of the illness (Table 1) .
From the analysis of regressive logistics results, it comes out that while medicines and vitamins seem to have a role in reducing the length of the appearance of aphthae, the use of anaesthetics has more beneficial results on the pain, difficulty in eating, swallowing, and speaking.
Conclusions
From our research it has been proved without doubt that the use of local anaesthetics is able to improve all the symptoms caused by aphthous lesions in the oral cavity. In particular, Ropivacaine has been shown to have a rapid and long-lasting effect on the pain symptom which greatly improved the quality of life in patients suffering from aphthae. Moreover, patients who used the combined treatment of vitamins and topical drugs healed faster. The outcome of our research shows that combined therapy of anaesthetic-topical medicine and vitamins was able to give a dependable solution for patients with oral aphthosis guaranteeing less pain and less suffering from the disease and reducing the length of the appearance.
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